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Description 

This invention relates to an apparatus which is useful in significantly increasing the safety of gas lines 
and gas equipment. More particularly, this invention relates to a two-way safety valve which prevents the 

5 accidental escape of gas when a high pressure gas line leaks or is ruptured. The safety valve offers three 
safety features. It provides complete shut-off of high pressure gaseous fuel from the tanl< to the regulator, 
complete shut-off of low pressure fuel from the regulator to the appliance, and complete shut-off of 
upstream flow of gaseous fuel into an empty bottle, thereby eliminating a potentially dangerous situation. 
Relatively low pressure Inflammable gas is utilized for a great number of applications. For example, 

10 metal bottles containing propane are often used to provide fuel for torches, gas barbecues, stoves and gas 
appliances such as might be found in a typical recreation vehicle. In many areas, natural gas is piped under 
pressure from a gas utility to homes for use in cooking, heating and the like. Typically, such gas pressures 
will run in the vicinity of between about 60 psig and 300 psig (about 410 and 2070 kN/m^). In utilizing gas 
received through a pressure gas line from a gas source, the gas is typically passed through a pressure 

75 regulator before it is transmitted to the point of consumption. 

It is a relatively common occurrence for gas lines between the regulator and the point of consumption 
to become ruptured, or for the valves or lines in such a position to leak. Such rupture may result from 
accidental blows to the line or valves, or simply from improper installation. Leakage can also result from a 
faulty pressure regulator. Any unwanted or undetected leakage can result in an uncontrolled flow of 

20 inflammable gas thereby producing a hazardous situation. This is particularly true if the gas teak or flow is 
proximate to the point of consumption. There is usually a pilot light or flame at the consumption pofnt and 
leaked or undetected stray gas can cause dangerous uncontrolled fires or explosions. 

Many devices have been designed and disclosed in the past for minimizing the danger which may 
result from accidental leakage of gas. The applicant is aware of a number of references which have some 

25 relevance to the applicant's apparatus. 
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US— A— 2,245,271 discloses a safety cut-off valve which utilizes a piston slidably mounted in a valve 

40 chamber of a housing, and which moves against a spring to close gas flow through the valve upon loss of 
pressure between the valve and the point of consumption. The device described is intended for 
high-pressure applications such as those associated with oxygen or acetylene tanks used for welding. The 
device Is relatively complex in construction (requiring grooves in the inside of the cylinder and a lateral and 
axial passage through the piston) and hence is susceptible to malfunction. The device also makes no 

45 provision for simply and readily resetting the valve to the open position. To reset, the inlet end of the valve 
must be cracked from the high-pressure tank. The necessity of such a procedure to reset the valve, in itself, 
can create a dangerous situation. For example, if an operator neglects to close the main valve on the tank 
prior to cracking the safety cut-off valve, high-pressure gas may escape therefrom resulting in a hazardous 
situation, particularly if there is an open flame nearby. In addition, high-pressure gas might still escape 

so from the tank in the event that the main valve thereon does not close properiy. The device also does not 
accommodate the situation where the operator fails to stop the leakage, whereupon it may be necessary to 
undo the valve from the high-pressure tank and reapply it one or more times until the leakage is stopped, 
US— A— 2,906,286 discloses a safety valve for use in the hydraulic brake fluid field. The safety valve 
includes a valve element that carries a gasket cap, which in closed position, seals the outlet opening. The 

55 valve element, which is In the form of a piston, is provided with a restricted flow passage which 
communicates between the inlet and the outlet While the device may be suitable for use in association 
with hydraulic brakes, the device has some shortcomings In relation to pressurized inflammable gas. For 
example, a broad gasket of the type used there does not provide secure sealability in a natural gas related 
application. Gas at high pressures will leak through a very small opening much more readily than will 

50 hydraulic oil. Experience has demonstrated that devices and constructions disclosed in the hydraulic fluid 
field cannot be adopted wholesale for use in the pressurized inflammable gas field, Usually, creative 
modifications must be made. The sealing gasket would not in the configuration disclosed be reliable in 
sealing propane or natural gas attempting to flow out through the outlet Under high gas pressure, the 
rubber gasket would tend to squirm and leak. 

^ US— Ar-3,561,471 discloses a safety valve for use in the gas distribution field. It discloses a "bobbin" 
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shaped valve member with a conduit therein which is centrally disposed. Consequently, the conduit is not 
sealed off when the valve is in a closed position. 

US— A— 4,010,770 comprising the features as defined in the first part of claim 1 discloses a velocity 
flow control valve for use in natural gas field applications. The valve utilizes a ball for purposes of sealing 
s the outlet of the valve. Since the ball does not fit snugly within the valve housing, it Is susceptible to 
fluttering, or offset seating, when a sudden burst of pressure is exerted against the ball. 

Because of the potential hazards associated with the use of high pressure inflammable gas, and the 
demand of the public that such gas must be completely safe to use, there has been a longstanding need to 
have a gas safety valve which is relatively simple to construct, easy and reliable to use, provides complete 
70 cut-off of a gas flow in either direction upon loss of pressure at either the inlet or outlet, and which can be 
reset without detaching the gas fuse from a gas bottle, or other source of gas. 

I have invented a gas safety valve which comprises a housing having a valve chamber which has 
therein a gas Inlet and a gas outlet which communicate respectively with an inlet and outlet end of the valve 
chamber. Valve means are disposed in the housing for allowing a gas flow from the inlet to the outlet when 
ts the valve means is In an open position. The valve means prevents gas flow when in the closed position at 
either the inlet or the outlet The valve means is disposed in the valve chamber and is movable therein In 
response to a pressure differential in either direction between the inlet and the outlet of the valve chamber. 
The gas safety valve Includes resilient means extending between the housing and valve member for urging 
the valve member into the open position. The resilient means allows the valve means to reverslbly move to 
20 the closed position when the pressure differential between the inlet and outlet ends of the valve chamber 
become sufficiently high to overcome the resilient means. 

The gas safety valve may Include a release valve disposed in a bleed passage from the inlet to the 
exterior of the housing, so as to release gas from the inlet end of the valve chamber when the valve means 
is in an inlet closed position. Preferably, the valve means comprises a piston slidably mounted in the valve 
f?h3D[^^®r JThe release valve m^V-.!^ ^ manually operable check valve. 

More specifically, the invention is directed to a safety valve for use in a pressurized gas line having the 
characteristics set forth in claim 1. Advantageous features of the invention are called for in the subclaims 
appended thereto. 

30 In the safety valve of the Invention, the valve chamber may be of a hollow cylindrical configuration and 
the valve means may be a piston having a first end facing the inlet of the valve chamber and an opposite 
end facing the outlet of the valve chamber, the piston fitting snugly against the walls of the valve chamber 
and being free to move from an inlet closed position wherein the inlet facing end of the piston blocks the 
inlet to an outlet closed position wherein the outlet facing end of the piston blocks the outlet, the piston 

35 having between the inlet facing end and the outlet facing end a hollowed-out portion which forms part of 
the gas conduit passing through the piston. The hollowed-out portion may extend around the 
circumference of the piston and the conduit may pass through the portion of the piston on the Inlet side of 
the hollowed-out area, then through the hollowed-out portion, and then through the portion of the piston 
on the outlet side of the hollowed-out area. 

40 

Drawings 

Specific embodiments of the invention according to Figures 1 to 7 will now be described in detail with 
reference to the drawings in which: 

Rgure 1 represents a front elevation view of the gas safety valve; 
45 Figure 2 represents a side elevation view of the gas safety valve taken along Section A— A of Figure 1 ; 

Figure 3 represents a side elevation view of the housing of the gas safety valve taken along Section 
A^A of Figure 1; 

Rgure 4 represents a side elevation view of the outlet fitting of the gas safety valve taken along Section 
A— A of Figure 1; 

so Figure 5 represents a side elevation view of the valve means of the gas safety valve taken along Section 
A^A of Figure 1; 

Figure 6 represents a front elevation view of the valve means; 

Figure 7 represents an exploded side elevation section view of the buzzer spring-ball valve; 
Figure 8 represents a side elevation section view of an embodiment of a similar gas safety valve; and 
ss Figure 9 represents a perspective exploded view of that embodiment differing from the invention in the 
design of the valve means. 

The gas safety valve 1, as seen in section in Figure 2, is formed of two main components comprising a 
housing 2 with an inlet end 3, and a fitting 4 with an outlet end 5. The housing 2 has a generally elongated 
hexagonal shape except for the inlet end 3 which is circular with male threads 6 around the exterior thereof. 
60 The housing 2 and the fitting 4 in combination form a valve chamber 7, the valve chamber 7 also having an 
inlet end or opening 8 and an outlet end or opening 9. A release valve 32 is shown connecting with inlet 8. 

The construction of the housing 2 is shown in more detail in Figure 3. A portion of the inside surface of 
the valve chamber 7 at the outlet end 9 Is provided with standard female threads 10. The exterior Inlet end 3 
is provided with standard male threads 6 which are adapted to be received gas-tight in the mating female 
65 threads of a standard gas connection such as that used on a commercial propane or butane tank or 
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cylinder. The Inlet 8 extends axial ly through the Inlet end 3 of the housing 2 and connects the exterior of the 

Inlet end 3 with the valve chamber 7. 

The outlet end of housing 2 by being provided with female threads 10, Is adapted to receive the 

corresponding male threads 11 of hexagonally shaped fitting 4, as shown In detail In Figure 4. Fitting 4 has 
5 a female threaded surface 12 which Is adapted to receive a standard gas line fitting such as Is used on a 

regulator of a propane stove or the like. The female threads 12 correspond in pitch with male threads 6 of 

housing 2. The outlet end 9 has a frustoconical portion 13 extending from the outlet end 9 Into the area 

enclosed by threads 12. The opposite end of outlet 9 communicates with the outlet end of valve chamber 7. 

An O-rlng 27 fitting in a recess In fitting 4 ensures that a tight gas seal Is obtained between fitting 4 and 
to housing 2. 

As can be seen in Figure 2, and In detail In Figure 5, a two-way piston or dash pot 14 fits within valve 
chamber 7, The side walls 15 of chamber 7 are cylindrical. Likewise, the lateral exterior surface 16 of dash 
pot 14 is cylindrical so that dash pot 14 fits snugly within cylindrical walls 15 and can slide backwardly and 
forwardly (left-to-rlght and vice versa as seen in Figure 2) a short distance Inside valve chamber 7. 
fs The dash pot 14, being slldably disposed within valve chamber 7, will slide therein in response to a 
pressure differential between the inlet end 8 and outlet end 9 of the valve chamber 7. The dash pot 14 can 
slide between an Inlet closed position as shown In Figure 2, In which the dash pot 14 is abutted against inlet 

8, and an outlet closed position wherein dash pot 14 abuts the opening to outlet 9. In the inlet closed 
position (as seen in Figure 2) which occurs when there is a back pressure between inlet 8 and outlet 9, no 

20 gas can flow out through the inlet 8. An 0-ring 20 provides a gas tight seal between dash pot 14 and inlet 8. 
In the outlet closed position in which the dash pot 14 abuts the outlet 9, no gas can flow from the valve 
chamber 7 through outlet 9. An 0-ring 18 provides a gas tight seal between dash pot 14 and outlet 9. 

A compression coil spring 17 is disposed in the valve chamber 7 and abuts the outlet end 9 of the fitting 
4 at one end and abuts the dash pot 14 at the opposite end. The spring 17 is a compression coil spring type 

25 so as to urge the dash pot 14 Into an open position approximately mid>way between inlet end 8 and outlet 
end 9. In this position, gas can flow from inlet 8 through to outlet 9. However, the compression strength of 
the spring 17 is carefully selected so as to allow the dash pot 14 to reversibly move to the outlet closed 
position thereby blocking outlet 9 when the pressure differential between inlet end 8 and outlet end 9 of the 
valve chamber 7 becomes sufficiently high. The expression "sufficiently high" is to be interpreted as 

30 meaning that the pressure differential between inlet 8 and outlet 9 becomes sufficiently great so as to cause 
the dash pot 14 to move in a direction toward the outlet 9 and compress the spring 17 until the dash pot 14 
reaches the outlet closed position. The compression valve of the spring 17 can be varied according to the 
capacity of the gas safety valve that is required for any given situation, for example, home use, industrial 
use, or camper use. 

35 As can be seen In Figure 2, the gas safety valve 1 has the capacity to prevent gas flow in either 
direction. Gas flow from the inlet 8 to the outlet 9, as described above, is prevented when dash pot 14 
overcomes the resistance of spring 17 and abuts outlet 9. Gas sealing capacity is enhanced by O-rlng 18 
which rests In a groove around the circumference of outlet end 9. 0-ring 18 may be of the type available on 
the market under the trade mark Viton 0-ring Oil. 

40 Gas flow in the opposite direction, that is, from outlet end 9 to inlet end 8, is prevented when dash pot 
14 moves to the inlet closed position as depicted In Figure 2. Dash pot 14 is constructed so that it has a nose 
19 which extends into the inlet 8. An O-rlng 20 forms a collar around nose 19 and ensures that a tight gas 
seal Is achieved. 0-ring 20 can be of the type sold in commerce under the trade mark Viton 0-ring 007. 

The construction of dash pot 14 is illustrated in detail In Figure 5, which represents a side section view, 
and Figure 6, which represents a front elevation view of dash pot 14. Viewed from the side, dash pot 14 is 
constructed to have roughly an "H" shape. The mass of dash pot 14 can be varied to satisfy various 
capacity and pressure response requirements for the safety valve 1. For small applications, the mass of 
dash pot 14 would be reduced by increasing the width of recess 21, or machining away material from 
downstream end 22. For higher capacity applications requiring a heavier dash pot 14, recess 21 would be 
relatively narrow, and more mass might be present in downstream end 22. The dash pot 14 illustrated in 
Figure 5 would be typical for the ordinary home gas consumption environment wherein gas pressures 
would be In the order of 250 psig (about 1720 kN/m^), and gas flows would be In the order of 80,000 BTU's 
per hour (about 84,400 k Joules/per hour). 

The circumference of the dash pot 14 fits snugly against the cylindrical wall of the valve chamber 7 and 
is generally gas-tight. Thus, the dash pot 14 Is constructed so that it has small openings therethrough, 
which permit gas to pass through the dash pot 14 when the dash pot 14 Is in an "open" position mid-way 
between Inlet 8 and outlet 9. The forward disc 23 (or left leg of the "H" as seen from the side In Figure 5) has 
machined therethrough a small opening 24. If need be, two openings 24 can be machined In the forward 
disc 23. The diameter of the opening 24 Is carefully selected to suit the gas consumption requirement for 
the particular application in which the gas safety valve 1 is being installed. The flow of gas through opening 
24 must balance the compression strength of spring 17, so that when the gas safety valve 1 1s in the "open" 
position, that is, mid-way between inlet 8 and outlet 9, there is a balance. A sudden upset of the balance of 
presusre, from either side, will then either move the dash pot 14 to an outlet closed position abutting outlet 

9, or an upstream closed position as shown In Rgure 2, wherein the dash pot 14 abuts Inlet 8. The safety 
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valve 1 fs therefore capable of stopping the flow of gas when there is a drop In gas pressure In either the 
upstream or downstream sfde of the safety valve. 

As Illustrated In Figure 6, two small openings 24 are machined in the primary wall 23; One or more 
srmilar openings 25 are machined in secondary wall 26. Rear openings 25 are of the same diameter as 
forward openings 24. However, In order to increase the sensitivity of the dash pot 14 to changes In pressure 
differential, it has been found advantageous to offset the positions of openings 24 in the forward disc 23 
^nd the rear openings 25 in rear disc 26. While the applicant does not wish to be bound to any theories, it is 
throught that by having the gas first flow through opening 24, and then "twist" in order to flow through 
rear opening 25, a slight torque force is imparted on the dash pot 14, which causes the dash pot 14 to be 
more sensitive to gas pressure changes. This torque action occurs regardless of the direction In which the 
gas IS flowing through the safety valve 1. This gives high sensitivity on the low pressure portion of the 
system existing from the regulator to the appliance. Complete shut-off is provided even In instances where 
the remaining pressure in the bottle is only 9 or 10 ounces (about 0.25 to 0.28 Kg). 

Located within inlet 3 of housing 2 is a novel buzzer spring-ball combination, which "buzzes" 
chatters", or "gurgles" when the gas system in which the safety valve 1 is installed is being brought up to 
equilibrium pressure. This occurs when the main valve of the propane tank, or the main-service gas supply 
is being opened. The purpose of the buzzer-ball valve is to enable the user to confirm that gas is flowing 
through the gas safety valve 1 and that it is operating properly. Also, with the "buzzing" sound, a blind 
person can hear that the gas safety valve 1 Is operating. The buzzer spring-ball combination, as illustrated 
in Figure 7, consists of a buzzer spring 28, a ball 29, and seat 30. The spring 28 is of a conical-compression 
coil spring design. The ball 29 rests on the apex of the spring 28, and in a rest position, when no gas is 
flowing through gas fuse 8, rests against seat 30. However, when gas pressure builds up and passes 
through seat 30, it moves ball 29 away from seat 30. Because of the conical design of buzzer spring 28 ball 
29 wobbles or vibrates, thereby generating the buzzing or vibrating sound. ' 
25 Seat 30 is machined in a tubular shape, with one internal portion being of slightly larger diameter in 
order to receive a filter 31. Typically, the filter 31 can be of stainless steel mesh with a 140 micron gauge. 
The purpose of the filter 31 is to catch or retain any solid matter which may be present in the upstream gas 
hne, and thereby prevent such matter from entering the gas safety valve 1, and disturbing or upsettina the 
delicate balance within the valve chamber 7. » r » 

30 A similar embodiment of the gas safety valve 1 is shown in Rgures 8 and 9 in which the valve means is 
designed as a piston 72. This embodiment has a housing 42 with an inlet end 48, and outlet end 52 the 
housing 42 being generally cylindrical in shape except for the portion 47, which is indented so that it can be 
firmly gripped by a wrench. The housing 42 has a valve chamber 43, the valve chamber 43 having an inlet 
end 44 and outlet end 45. A portion 46 of the surface of the valve chamber 43 is provided with female 
35 threads. The inlet end 48 is provided with a standard male thread 49 which is adapted to be received In a 
standard mating female thread of a connection such as that on a propane or butane cylinder. An inlet 50 
extends through the inlet end 48 and communicates with the inlet end 44 of the valve chamber 43 A 
stainless steel or charcoal filter 11 is optionally provided at the end of the inlet 50 remote from the valve 
chamber 43. 

40 The outlet end of the housing 52 is provided with a cylindrical shaped portion 55 with a male threaded 
surface 6 adapted to screw tightly in female threaded surface 46. The outlet end 52 has a frustoconical 
protruding portion 58 extending from the cylindrical portion 55 into the valve chamber 43. An outlet from 
the valve chamber 43 is provided by means of passage 56 which extends through the outlet end 52 of the 
housing 42. Passage 56 terminates at one end in an enlarged female threaded portion 54. Portion 55 of the 

45 outlet end 52 is provided with two locking split pin receptacles 60 extending In a radial direction therein, 
and an 0-ring seat 62 for an O-ring 66. Two locking split pins 76 each extend through a corresponding 
opening 84 in the housing 42 and a corresponding receptacle 60. 

The housing 42 is provided with a bleed passage 78 which has disposed in it at its other end, a release 
va ve 80 In the form of a manually operable check valve, such as the type commonly used for a vehicle tire 

50 valve, A cap 82 screws onto male threads (not shown) on the outside of the release valve 80. 

The piston 72 depicted in Figures 8 and 9 has four openings 74, each of which extends In an axial 
direction through the piston 72. A seat 70 Is centrally disposed in the downstream side of the piston 72. The 
piston 72 is slidably disposed In the valve chamber 43, and will slide in it in response to a pressure 
differential between the Inlet end 44 and outlet end 45 of the valve chamber 43. The piston 72 can slide 

55 between an open position as shown in Figure 8, in which the piston 72 is separated from the Inlet 50 and the 
outlet 50, and in which gas can flow through the openings 74, and a closed position in which the piston 72 
blocks the outlet 56 by means of seat 70 which is made of resilient material. In the downstream closed 
position, the piston 32 blocks the outlet 56 so that gas cannot flow from the valve chamber 43 through the 
outlet 56. 

60 A spring 68 is disposed in the valve chamber 43 and abuts the cylindrical portion 55 of the outlet end 52 
of the housing 42, and also abuts the piston 72. The spring 68 is a compression coil spring type so as to 
urge the piston 72 into the open position as shown in Figure 8. However, the spring 68 will allow the piston 
72 to reversibly move to the closed position blocking the outlet 56 when the pressure differential between 
the inlet end 44 and outlet end 45 of the valve chamber 43, becomes sufficiently high. 

65 The piston 72 together with the openings 74 therethrough, also block any flow of gas from the outlet 56 
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to the fnlet 50 when there is a reverse flow of gas in the gas fuse, such as may occur if there is a break in the 
line on the upstream end of the gas fuse. The inlet side of piston 72 fits snugly against the passage between 
inlet 50 and chamber 44, thereby preventing a reverse flow of gas. 

It will be recognized that one or more features of the first described detailed embodiment illustrated in 
5 Figures 1 through 6, can be combined with one or more features of the second described detailed 
embodiment illustrated in Figures 7 and 8 to provide a gas safety valve which provides the advantages and 
characteristics of each feature. All main components of the gas safety valve described are made from 
non-corrosive metals such as brass and stainless steel. This provides virtually indefinite life. The inside 
surface of the valve chamber 7 has a fine finish which enables the dash pot 14 to smoothly slide therein 

10 without undue friction. The 0-rings sealing all connection points may be made from a suitable elastic 
material such as Neoprene (trade mark) or the like. 

To use the gas safety valve 1, and referring to the embodiment described in Figures 1 to 5, the inlet end 
3 Is screwed into the female standard coupling of a suitable source of pressurized gas, typically gas with a 
pressure In the vicinity of 60 psi to 300 psi (about 410 to 2070 kN/m^). The female threaded portion 11 Is 

75 then connected by means of suitable approved gas couplings to a standard pressure regulator which in 
turn Is connected to the point of consumption of the gas. Consumption is usually in the form of an open 
flame. Under normal operation, gas will be free to flow from the source of pressurized gas, progressively 
through the inlet 3, the inlet end 8 of the valve chamber 7, openings 24 and 26 in the dash pot 14, the outlet 
end 9 of the valve chamber 7, and finally out of outlet end 5 to the pressure regulator. However, if pressure 

20 at the outlet 5 drops beyond a level which corresponds to the compression force on spring 17, such as 
would occur upon rupture in any lines receiving gas from the outlet 5, a pressure Imbalance develops 
because the rate of gas flow through the openings 24 and 25 is fixed and the pressure at the Inlet end 3 of 
the valve chamber 7 remains virtually constant. This imbalance results in a sufficient pressure differential 
on the upstream side of the dash pot 14 which thereby causes the dash pot 14 to overcome the force of 

25 spring 17 and move the dash pot 14 against outlets. Thus, outlet 9 is closed and gas is unable to flow from 
the valve chamber 7 into outlet 9. This action blocks the flow of gas in the gas line. 

In order to reset the gas safety valve 1 so that the dash pot 14 returns to the open position, once the 
reason for the drop In downstream pressure has been rectified, an operator simply closes the main valve at 
the gas source, and "cracks" the valve 1 by unscrewing fitting 4 one-quarter turn from housing 2. This 

30 allows a small amount of gas on the upstream side to escape, thereby restoring the balance in the safety 
valve 1. In the case where the inlet 3 Is provided with a release valve 32, the operator unscrews the cap 82 
(see Figures 8 and 9 for detail), and presses the release valve 32 with a pointed object such as a pen tip. 
Either of these actions allows the gas to be released from the inlet end 3 of the chamber 7 thereby 
equalizing the pressure in the safety valve 1 and enabling dash pot 14 to be returned to the open position by 

3S spring 17. The main valve of the gas source can then be reopened. The buzzer spring 28 operates and 
signals that the system is again being pressurized. The buzzing stops when the system is again up to 
pressure. 

If the operator has forgotten to correct the leakage problem, or has not corrected it properly, a very 
small amount of gas will again escape through the outlet 5, before the dash pot 14 will again move rapidly 

40 Into the closed position. Thus, with the safety valve 1 In place, at no time can a significant amount of gas 
pass from the outlet 5 unless the pressure in the gas safety valve 1 is reasonably balanced so that the dash 
pot 14 remains in the open position. Disastrous consequences are thus avoided even If the leakage problem 
has not been corrected and there Is an open flame. The preceding process can be conveniently and quickly 
repeated until the leak has been properly repaired. 

4S Protection is provided in other ways. If the leakage problem has been corrected but the operator 
inadvertently neglects to turn off the main valve at the source of the pressurized gas, or such valve does not 
properly close, opening the fitting 4 one-quarter turn to relieve upstream pressure and return the dash pot 
14 to the open position will not succeed. The dash pot 14 will not return to the open position because the 
net pressure in the Inlet end 3 will be positive and either the dash pot 14 will remain In the downstream 

so closed position, or the gas will hiss as it escapes the "cracked" fitting 4. If a bleed passage 78 (see Figures 8 
and 9 fbr detail) Is present, the operator will detect a leak by means of a continued hissing through bleed 
passage 78 and release valve 80 (numbered 32 In Figures 2 and 3). As only small amounts of gas will escape 
through the release valve 80 In such a situation, a potentially hazardous situation is avoided. If the valve at 
the source has been properly closed, the dash pot 14 will of course move back to the open position when 

55 the fitting 4 is "cracked" one-quarter turn or the release valve 80 is opened. When the leak has been 
properly repaired, the dash pot 14 will remain in the open position and the accepted amount of gas will flow 
through the gas safety valve 1. 

The gas safety valve 1 also provides protection against drops In pressure on the upstream side of the 
gas safety valve, or pressure "blow-back" from the downstream end of the gas line. For example, if there is 

eo an explosion at the source of gas consumptionr a positive pressure from the downstream end will be 
created which then causes dash pot 14 to move quickly to the upstream closed position against inlet 8 and 
0-ring 20. Thus, any danger of a flame being blown back through the safety valve 1 and into the propane 
tank is avoided. Many unfortunate accidents and deaths have occurred where the contents of a propane 
tank have ignited, or a rupture between the tank and the consumption point has occurred, thereby 

55 permitting dangerous gas to escape. A particularly hazardous situation involves propane tanks at the rear 
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of a recreation vehfcle becoming ruptured due to collision or roll over, or the valve of a propane tank for a 
gas fired barbecue grill being inadvertently opened by a child. 

Various modifications to the gas fuse as described are possible. For example the dash pot 14 could be 
substantially solid, and Instead of holes in the dash pot 14, channels coutd be provided on the inside 

5 surface of the valve chamber 7. Another possible alternative is replacement of the holes In the dash pot 
with a separate conduit, for example, through the housing 2. This conduit would have a first end 
communicating with the Inlet end 3 of the valve chamber 7, and a second end connected to the outlet end 5 
of the valve chamber 7. The release valve 32 provides a convenient, easy to operate way to release inlet 
pressure. Its function is optionally replaced by opening the fitting 4 one-quarter of a turn to permit inlet gas 

70 to escape. It is often handy to utilize the release valve 32 (numbered 80 in Figures 8 and 9) since in such a 
case, a wrench is not required to "crack" the fitting 4 to relieve pressure. 

During manufacture, springs of various tension could be used in otherwise identical safety valves 1 to 
act as spring 17. The higher the tension of the spring used, the lower the pressure at the outlet 9 must be for 
a given pressure at the inlet 8, before the dash pot 14 will move to the closed position. The gas safety valve 

iS can also be utilized for liquids, and it is to be understood that "gas", as used in this application, can include 
a liquid. 

Performance demonstration 

A demonstration with a prototype of the gas safety valve has been conducted. The Inlet end of the gas 

20 safety valve was installed in the standard outlet of a propane tank valve. The outlet end of the safety valve 
was connected to a standard reinforced rubber gas hose which led to a manifold. A gas pressure gauge was 
fitted above the manifold. The downstream end of the manifold was connected to a gas regulator. The 
outlet of the regulator led to an adjustable opening gas valve, which was connected to a flame nozzle. The 
adjustable gas valve was constructed to pass, when fully open, a larger volume of gas than would be used 

25 in normal domestic consumption. The coil spring used to balance the position of the dash pot Tn the valve 
chamber was of 7 oz compression strength, which is suitable in applications where 65,000 to 80,000 BTU 
(about 68,500 to 84,400 k Joules) of gas Is drawn per hour. 

With the adjustable gas valve closed, the valve on the propane tank was opened. Gas from the tank 
passed through the safety valve and into the manifold and the regulator. This action continued until the gas 

30 gauge read 80 psig (about 550 kN/m^). While the system was being pressurized, the safety valve buzzed or 
chattered indicating the passage of gas through the safety valve. 

Once the buzzing or chattering of the safety valve had stopped, and the gas gauge had stabilized at 
80 psig (about 550 kN/m^), the adjustable flow gas valve was opened and a flame was ignited at the nozzle. 
So long as the adjustable gas valve was partially opened, as would be the situation in normal domestic 

35 operation, the gas flame at the nozzle burned steadily, and gas continued to flow uninterrupted through the 
system. However, when the valve was fully opened suddenly, that is, to a point which permitted gas to flow 
through the system at a rate substantially higher than in normal domestic consumption (thereby simulating 
a break in the downstream line), the flame immediately became extinguished. Since the only device in the 
system capable of movement was the safety valve, the extinguishing of the flame indicated that the gas 

40 fuse had immediately responded to the excessive flow of gas and had stopped flow of gas. The adjustable 
gas valve was then moved to a closed position, and a small amount of residue gas that existed between the 
safety valve and the propane tank was released by turning the fitting on the safety valve one-quarter turn 
relative to the housing of the safety valve. 

Once the system had been purged of residual gas, the fitting was tightened into the^ safety valve 

45 housing, and the valve from the propane tank was again opened to again pressurize the system to 80 psig 
(about 550 kN/m^). The pressurization process was confirmed by the buzzing or chattering of the safety 
valve. Then, the safety valve was disconnected from the outlet of the valve on the propane tank, thereby 
simulating a break upstream of the safety valve. The gas was heard to escape for a partial second before 
the safety valve shut off the attempted reverse flow of gas. The pressure on the gas gauge remained at 

so 80 psig (about 550 kNm/^) confirming that very little gas had escaped. These two demonstrations indicated 
that the safety valve not only closes the system when a rush of gas Is experienced in the system in a 
downstream direction, but it closes the system when there is a rush of gas upstream. 

In a third demonstration, the safety valve was again connected to the valve outlet of the propane tank, 
and the adjustable gas valve was fully opened. The attempted relief of pressure of gas within the manifold 

55 caused the safety valve to close in a downstream position. The valve of the propane tank and the adjustable 
gas valve were then closed. The safety valve was then disconnected from the valve to the propane tank 
which caused the safety valve to close immediately In an upstream position, thereby entrapping gas 
between the safety valve and the adjustable valve. With the safety valve closed in an upstream position, a 
hole was cut through the rubber hose connecting the safety valve to the manifold using a hand held butane 

GO torch. A sharp bang was heard, but no flames were seen. The small amount of gas which was resident in 
the system between the safety valve and the regulator was instantaneously burned. 

The safety valve was then reconnected to the outlet of the valve on the propane tank. The valve on the 
propane tank was then slowly opened even though there was a hole in the hose connecting the safety valve 
to the manifold. The safety valve immediately closed any significant escape of gas from the propane tank. 

55 These demonstrations established that unless there was an equalization of pressure throughout the 
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system, or a relatively equal level of pressure throughout the system when gas was being used within the 
system for heating or cooking, the gas safety valve closed in either an upstream dr a downstream position 
virtually instantaneously upon an imbalance in pressure taldng place on either side of the safety valve. In 
this way, the safety valve immediately closes the supply of gas in either direction, depending upon which 
5 side of the safety valve a break or rupture in the system takes place. Only in situations where a regulated 
amount of gas is being drawn through the system in a downstream direction, does the dash pot In the 
safety valve remain in an intermediate position, which permits a flow of gas to take place through the safety 
yalve. 

The housing and fitting of the safety valve is typically made of high quality brass. The filter, the ball In 
10 the buzzer, and the springs, are typically constructed of stainless steel alloy. Various weights of dash pot, 
and spnng tensions, can be used to accommodate various gas flow requirements. The advantage of having 
a gas safety valve constructed entirely of high quality brass and stainless steel is that no corrosion is 
possible, and hence the gas fuse has an indefinite life. Moreover, since propane freezes at approximately 
— 40''C, it IS important that no component in the safety valve becomes immovable at low temperatures. 

IS 

Qaims 

1. A gas safety valve, wherein: 

(a) a housing (2) having an inlet end (3) is sealingly connected to a fitting (4) having an outlet end (5), 
20 said housing (2) having a longitudinally extending generally cylindrical chamber (7) therein; 

(b) said inlet end (3) (s provided with means (6) for connection to a source of pressurized gas and has 
an inlet opening (8) communicating with said chamber for permitting gas flow thereto; 

(c) said fitting (4) is provided with means (12) for connection to a gas distributor and has an outlet 
opening (9) communicating with said chamber (7) for permitting gas flow therefrom; 

25 (d) a valve means (14) is disposed In said chamber (7) adapted for longitudinal displacement between 
said inlet opening (8) and said outlet opening (9) in response to the gas pressure differential between said 
openings (8, 9) and includes sealing means for sealing either said inlet opening (8) or said outlet opening 
(9) thereby preventing gas flow to said chamber (7) when pressure differential between said openings (8, 9) 
is less than a first preselected level so that said valve means (14) is displaced to and seals said inlet opening 

30 <8) or thereby preventing gas flow from said chamber (7) when the pressure differential between said 
openings (8, 9) exceeds a second preselected level so that said valve means (14) is displaced to and seals 
said outlet opening (9); 

(e) resilient means (17) are provided engaged with said valve means (14) and with said outlet end (5) 
for biasing said valve means (14) for longitudinal displacement towards said inlet end (2) so that the 

35 pressure differential between said openings (8, 9) must exceed said first preselected level to cause said 
valve means (14) to be displaced out.of sealing with said inlet opening (8) and to thereby permit gas flow to 
said chamber; 

(f) conduit means are provided in relation to said chamber (7) and said valve means for permitting gas 
flow from said inlet opening (8) via said chamber to said outlet opening (9) when said valve means (14) is 

40 displaced from both said openings (8, 9); characterized In that: 

(g) said valve means (14) includes first (23) and second (26) annular parallel discs each being connected 
by a centrally disposed axial shaft separating said parallel discs (23, 26) and having a diameter substantially 
less than the diameter of either of said discs (23, 26) thus forming therebetween an annular recess (21); 

(h) said discs (23, 26) have an outer diameter substantially equal to the diameter of said chamber (7) so 
4S as to provide sliding sealing engagement with the wall of said chamber (7); 

(i) said sealing means for seating said inlet and said outlet opening includes 0-rings (20, 18); 
(j) said first disc (23) and said second disc (26) each comprises at least one conduit (24, 25) each one 

communicating with said annular recess (21 ) and being displaced offset from each other to permit a shift of 
fluid laterally in said annular recess (21) as it passes from the first conduit (24) to the second conduit (25). 
so 2. The valve as defined in claim 1, characterized in that a bleed passage (32) known per se is provided 
connecting the inlet opening (8) with the exterior of the housing. 

3. The valve as defined in claim 1, characterized in that: 

(a) said second disc (26) includes an extension (22) extending from said second disc (26) towards said 
outlet end (5) and having a diameter less than the diameter of said second disc (26); and 
55 (b) said resilient means (17) has a portion thereof circumferential ly disposed about said extension (22) 
and engaged with said second disc (26). 

4. The valve as defined in claim 1, characterized in that buzzer means (28 to 30) are operatlvely 
associated with said inlet opening (8) for indicating gas flow through said inlet opening (8) when the 
pressure differential between said openings (8, 9) is fluctuating. 

CO 5. The valve as defined in claim 4, characterized in that said buzzer means includes: 

(a) a seat (30); 

(b) ball means (29) engageable with said seat (30) and adapted for being displaced from said seat (30) 
when the pressure at said inlet end (3) exceeds a preselected level; and 

(c) conical spring means (28) urging said ball means (29) into engagement with said seat (30) when the 
^ gas pressure at said inlet end (3) is less than a preselected level. 
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6. The valve as defined in claim 5, characterized in that 

(a) said seat (30) is disposed in said Inlet opening (8) and said ball means (29) is longltudinallv 
displaceable in said inlet opening (8); 

(b) said inlet opening (8) has a shoulder; 

(c) said conical spring means (28) is engaged with said shoulder and with said ball means (29) and is 
disposed coaxial with said centrally disposed axial shaft. 

7. The valve as defined in claim 1, characterized in that a filter (31) is disposed in said inlet opening. 

8. The valve as defined in claim 6, characterized in that a filter (31) is disposed in said inlet oDenina (8) 
forwardly of said seat (30). 

PatentansprQche 



1. Gassicherheitsventil mft folgenden Merkmalen: 

a) ein GehSuse (2) mit einem Einlafiende (3), das abgedichtet mit elnem Fitting (4) verbunden ist, das 
IS ein AuslafSende (5) hat, wobei das Gehduse (2) eine sich in Langsrichtung erstreckende, im wesentlichen 

zylindrische Kammer (7) enthalt; 

b) das Einlai^ende (3) ist mit Einrichtungen (6) zum Anschlull an eine Druckgasquelle versehen und hat 
eine EinlaiSoffnung (8), die mit der Kammer in Verbindung steht, um eine Gasstrflmung zu dieser zu 
ermaglichen; 

20 c) das Fitting (4) ist mit Einrichtungen (12) zum Anschluli an einen Gasverteiier versehen und hat eine 
AuslalSoffnung (9), die mit der Kammer (7) in Verbindung steht, um eine Gasstrdmung davon zu 

ermfiglichen; 

d) eine Ventilelnrichtung (14) Ist in der Kammer (7) angeordnet und fur eine Langsbewegung zwischen 
der EinlaSaffnung (8) und der AuslaBoffnung (9) in AbhSngigkeit von der Gasdruckdifferenz zwischen den 

25 genannten Offnungen (8,9) eingerichtet und enthalt eine Dichtungseinrichtung zum Absch Hellene ntweder 
der Einla(56ffnung (8) Oder der AuslaiSoffnung (9), um dadurch eine Gasstrdmung zu der Kammer (7) zu 
unterbinden, wenn die Druckdifferenz zwischen den Gffnungen (8, 9) kleine als eine erste vorgegebene 
GroiSe ist, so daS die Ventileinrichtung (14) zur EinlaRdffnung (8) verschoben wird und diese verschlieflt, 
Oder um eine Gasstromung aus der Kammer (7) zu verhindern, wenn die Druckdifferenz zwischen deh 

30 Offnungen (8, 9) eine zweite vorbestimmte GroBe Dbersteigt, so daS die Ventileinrichtung (14) zur 
AusIaiSoffnung (9) verschoben wird und diese verschlieSt; 

e) es sind elastische Einrichtungen (17) vorgesehen, die mit der Ventileinrichtung (14) und dem 
AuslalSende (5) in Eingriff sCnd, um die Ventileinrichtung (14) zur Langsverstellung gegen das EinlalSende 
(3) so vorzuspannen, daB die Druckdifferenz zwischen den Offnungen (8, 9) die erste vorbestimmte Grolle 

35 Qbersteigen muB, um zu bewirken, daB die Ventileinrichtung (14) aus der die EinlaSoffnung (8) 
verschlieBenden Stellung verschoben wird, um dadurch eine Gasstromung in die Kammer zu ermoglichen; 

f) es sind Leitungseinrichtungen in bezug auf die Kammer (7) und die Ventileinrichtung vorgesehen, 
um eine Gasstrdmung von der EinlaBdffnung (8) durch die Kammer zu der Auslal36ffnung (9) zu 
ermdglichen, wenn die Ventileinrichtung (14) von beiden Offnungen (8, 9) weggeschoben ist; dadurch 

40 gekennzeichnet, da(5: 

g) die Ventileinrichtung (14) erste (23) und zweite (26) ringfSrmige, paratlele Scheiben enthalt, die 
jeweils mit einem in der MItte angeordneten axialen Schaft verbunden sind, der die beiden parallelen 
Scheiben (23, 26) vonelnander trennt und einen Durchmesser hat, der wesentlich kleiner ist, als der 
Durchmesser beider Scheiben (23, 26) und somit zwischen ihnen eine ringfSrmige Ausnehmung (21) 

45 bildet; 

h) die Scheiben (23, 26) haben einen AuBendurchmesser, der im wesentlichen gleich dem 
Durchmesser der Kammer (7) ist, um eine gleitende Dichtungsanlage an der Wand der Kammer (7) zu 
erzeugen; 

i) die Dichtungseinrichtung zum VerschlieBen der EinlaB- und der AuslaBdffnung enthdit O-Ringe (20, 

so 18); 

]) die erste Scheibe (23) und die zweite Scheibe (26) enthalten jeweils eine Leitung (24, 25), die jeweils 
mit der ringfdrmigen Ausnehmung (21) In Verbindung sind, und die gegeneinander versetzt sind, um eine 
Querverschiebung des Flufdes in der ringfdrmigen Ausnehmung (21) zu ermdglichen, wenn es von der 
ersten Leitung (24) zur zwelten Leitung (25) ubergeht. 
ss 2. Ventil nach Anspruch 1, dadurch gekennzeichnet, daB ein an sich bekannter EntlQftungskanal (32) 
vorgesehen ist, der die EinlaBdffnung (8) mit der AuBenseite des Gehauses verbindet. 

3. Ventil nach Anspruch 1, dadurch gekennzeichnet, daB: 

a) die zweite Scheibe (26) einen Ansatz (22) enthalt, der sich von der zweiten Scheibe (26) gegen das 
AuslaBende (5) erstreckt und einen Durchmesser hat, der kleiner als der Durchmesser der zweiten Scheibe 

60 (26) ist; und 

b) die elastische Einrichtung (17) mit einem Abschnitt derselben um den Ansatz (22) herum angeordnet 
ist und an der zweiten Scheibe (26) anliegt. 

4. Ventil nach Anspruch 1, dadurch gekennzeichnet, daS der EinlaBdffnung (8) eine Summerein- 
richtung (28 bis 30) wIrkungsmdBig zugeordnet ist, um Gasstrdmung durch die EinlaBdffnung (8) 

65 anzuzeigen, wenn die Druckdifferenz zwischen den Offnungen (8, 9) schwankt. 
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5. Ventll nach Anspruch 4, dadurch gekennzeichnet daB die Summereinrichtung umfalSt; 

a) einen SItz (30); 

b) eine Kugel (29), die auf dem SItz (30) aufsitzen kann und dazu efngerlchtet ist, von dem Sitz (30) 
abgehoben zu warden, wenn der Druck am EinlaBende (30) eIne vorbestimmte GrdBe Qberstetgt; und 

5 c) eine konische Feder (28), die die Kugel (29) auf den Sitz (30) druckt, wenn der Gasdruck am 
EInlaSende (3) gerlnger als ein vorbestimmter Wert ist. 

6. Ventil nach Anspruch 5, dadurch gekennzeichnet, daB 

a) der Sitz (30) in der EinlaSdffnung (8) angeordnet ist und die Kugel (29) in der EinlaMffnung (8) in 
l^ngsrichtung beweglich ist; 
70, b) die EInlafSdffnung (8) eine Schulter hat; 

c) die konische Feder (28) zwischen der Schulter und der Kugel (29) eingespahnt ist und koaxial zu dem 
in der Mitte angeordneten axialen Schaft angeordnet ist. 

7. Ventll nach Anspruch 1, dadurch gekennzeichnet, daB ein l=ilter (31) in der EinlaCoffnung angeordnet 

Ist 

75 8. Ventil nach Anspruch 6, dadurch gekennzeichnet, dali ein Filter (31) stromaufwdrts des SItzes (30) in 
der EinlaBoffnung (8) angeordnet ist. 

Revendications 

20 1- Une soupape de security pour gaz, dans laquelle: 

(a) un carter (2) pr^sentant une extr^mit^ d'entr^e (3) est relid de manidre tonche d un raccord (4) 
pr^sentant une extrSmitd de sortie (5), ledit carter (2) pr^sentant en son sein urie chambre g^ndralement 
cylindrique (7) s'^tendant longitudinalement; 

(b) ladite extremite d'entrde (3) est pourvue de moyens (6| destines au raccordement d une source de 
25 gaz sous pression et pr^sente un orifice d'entr^e (8) communiquant avec iadite chambre afin de permettre 

au gaz de s'y 6couier; 

(c) ledit raccord (4) est pourvu de moyens (12) destines au raccordement d un distributeur de gaz et 
presente une orifice de sortie (9) communiquant avec ladite chambre (7) fin de permettre au gaz de 
s'6couler d partir de cette demldre; 

^0 (d) moyen de soupape (14) est disposd dans ladite chambre (7) adaptde pour effectuer un 
ddplacement longitudinal, entre ledit orifice d'entr6e (8) et ledit orifice de sortie (9), en r6ponse d la 
difference de pression du gaz, entre lesdits orifices (8, 9) et comprend des moyens d'dtanchditd destines d 
obturer de mani^re tonche, sott ledit orifice d'entr§e (8), soit ledit orifice de sortie (9), de manidre d 
empecher un dcoulement de gaz vers ladite chambre (7) si la difference de pression regnant entre lesdits 

55 orifices (8, 9) est inferieure d un premier niveau presetectionne, de fagon que ledit moyen de soupape (14) 
soit d^placd vers ledit orifice d'entrde (8) et I'obture de maniSre dtanche, ou de mani^re d empdcher un 
6couIement de gaz en provenance de ladite chambre (7) si la difference de pression regnant entre lesdits 
orifices (8, 9) ddpasse un second niveau pr§s61ectionn§, de fagon que ledit moyen de soupape (14) soit 
deplace vers ledit orifice de sortie (9) et I'obture de manidre etanche; 

40 (e) des moyens diastiques (17) sont pr6vus, pour s'engager sur ledit moyen de soupape (14) et sur 
ladite extr^mitd de sortie (5), fin de rappeler Siastiquement ledit moyen de soupape (14) dans un 
d^piacement longitudinal vers ladite extr6mitd d'entr^e (3), de fagon que la pression diffdrentielle regnant 
entre lesdits orifices (8, 9) ddpasse le premier niveau pr6s6lectionn6, afin de provoquer le ddplacement 
dudit moyen de soupape (14), en rompant retanch6it6 exercde sur ledit orifice d'entrde (8), et de manidre d 

4^ permettre un dcoulement de gaz vers ladite chambre; 

(f) des moyens de conduit sont prdvus en relation avec ladite chambre (7) et ledit moyen de soupape, 
afin de permettre un dcoulement de gaz provenant dudit orifice d'entrde (8), via ladite chambre, vers ledit 
orifice de sortie (9), si ledit moyen de soupape (14) est d^plac^ des deux orifices (8, 9), caractdrisde en ce 
que: 

SQ (g) ledit moyen de soupape (14) comporte des premiers (23) et second (26) disques annulaires 
paralleles, raccord^s chacun par un tige axiale, disposee centralement, en separant lesdits disques 
paralldles (23, 26), et pr6sentant un diamdtre sensiblement inf^rteur au dlam§tre de Tun desdits disques 
(23, 26), formant ainsi entre eux une cavitd annulaire (21); 

(h) lesdits disques (23, 26) prSsentent un diam^re ext^rieur sensiblement identique au diamdtre de 
^ iadite chambre (7), de fagon k crier un engagement glissant et dtanche avec la parot de ladite chambre {7); 
(1) lesdits moyens d'6tanchdit6 destines d obturer de manidre etanche lesdits orifices d'entrde et de 
sortie comprennent des joints toriques (20, 18); 

(]) ledit premier disque (23) et ledit second disque (26) comprennent chacun au moins un conduit (24, 
25), communiquant chacun avec ladite cavit6 annulaire (21) et 6tant d^caids de mani^re d^piac^e I'un par 
Off rapport d I'autre, afin de permettre un d^caiage lateral de fluide dans ladite cavity annulaire (21) lorsqu'il 
passe du premier conduit (24) au second conduit (25). 

2. La soupape selon la revendication 1 , caract6ris6e en ce qu'un passage de purge (32) connu en sol est 
pr^vu, qui relie Torifice d'entr^e (8) d I'ext^rieur du carter. 

3. La soupape selon la revendication 1, caractdris^e en ce que: 

(a) ledit second disque (26) comprend une extension (22) s'itendant, d partir dudit second disque (26), 
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vers ladlte extr^mlt^ de sortie (5) et pr^sentant un dlam^tre infirieur au diamdtre dudit second disque (26); 
et 

(b) una paitia desdits moyens §lastiques <17) est disposes circonf^rentiellement autour de ladite 
extension (22) et s'engage sur iedit second disque (26). 
s 4. La soupape seion la revendication 1, caractdris^e en ce que des moyens de vibration (28 d 30) sont 
fonctionnellement associds audit orifice d'entr^e (8) pour indiquer I'^couiement de gaz passant dans Iedit 
orifice d'entr^e (8) si la pression diff§rentielle regnant entre lesdits orifices (8, 9) fluctue. 

5. La soupape selon la revendication 4, caract6ris6e en ce que lesdits moyens de vibration 
comprennent: 
10 (a) un sldge (30); 

(b) un moyen d bille (29) susceptible de s'engager avec Iedit si6ge (30) et adapt6 pour §tre d6plac6 
dudit si^ge (30) si la pression regnant h ladite extr^mit^ d'entrde (3) d^passe un niveau preselection n^; et 

(c) un moyen h ressort conique (28) poussant Iedit moyen d biile (29) en engagement avec Iedit sidge 
(30) si la pression de gaz regnant h ladite extr^mite d'entree (3) est inferieure h un niveau pr6s6lectionne. 

IS 6. La soupape selon la revendication 5, caractdrisee en ce que: 

(a) Iedit siege (30) est dispose dans Iedit orifice d'entree (8) et Iedit moyen d biile (29) est susceptible de 
se deplacer longitudinalement dans Iedit orifice d'entree (8); 

(b) Iedit orifice d'entrie (8) presente un 6paulement; 

(c) Iedit moyen h ressort conique (28) est engag6 avec Iedit dpauiement et avec Iedit moyen d bille (29) 
20 et il est disposd coaxialement a ladite tige axiale dispos^e centralement. 

7. La soupape selon la revendication 1, caract6ris6e en ce qu'un filtre (31) est disposd dans Iedit orifice 
d'entree. 

8. La soupape selon la revendication 6, caractdrisee en ce qu'un filtre (31) est dispose dans Iedit orifice 
d'entree (8), en amont dudit siege (30). 
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